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Chapter 7  Earth’s Natural Resources

Energy Resources

Energy resources include nuclear fission, hydroelectric, coal, natural gas, petroleum, wood, 
wind, solar, refuse-based, biomass, geothermal, and oceanic (tides, waves, vertical temperature 
differences). Energy resources can be used either for heating or cooling, electricity generation, 
industrial processes, and fuels for transportation. 

Coal, petroleum, and natural gas supply about 70 percent of the energy sources for electricity in 
the United States. Solar, wind, biomass, and geothermal energy supply less than 4 percent of the 
electricity generated by electric utilities. 

Hydroelectric power is a source of cheap power and produces little air pollution. Hydroelectric 
dams affect the habitats of local plants and animals. Also, some hydroelectric power plants 
depend upon the flow of water which varies with seasons and during droughts.

Coal is a combustible rock formed by the deposition, burial, compaction, and hardening of plant 
remains similar to those in peat. The thermal energy stored in coal increases with the rank of the 
coal. Since the early 1960s there has been a steady increase in the production of coal. 

Petroleum (also called crude oil) is an oily, flammable liquid, consisting of a variety of organic 
compounds. Natural gas is a gas, consisting mainly of methane. Both are produced in sediments 
and sedimentary rocks during burial of organic matter. Good petroleum reservoir rocks have 
high porosity and high permeability. 

The global consumption of petroleum has risen from 21 million barrels per day in 1960 to over 
84 million barrels per day in 2009. The world’s supply of petroleum is finite. Most of the land 
areas of the world have been intensively explored already, and the major new areas for petroleum 
exploration and production lie in deep offshore areas of the oceans. 

Because demand for petroleum is likely to keep on rising, at some point in the future, there will 
be a growing shortfall in petroleum. That shortfall will have to be made up by use of various 
alternative energy sources. 

When a fossil fuel is burned, its carbon is changed chemically into carbon dioxide gas and released 
into the atmosphere. Levels of carbon dioxide in the atmosphere have increased about 25 percent 
in the last 150 years. Some scientists believe that the rapid addition of carbon dioxide to the 
atmosphere is changing the energy budget of Earth, causing global climate to warm.

The burning of fossil fuels releases gases, such as sulfur dioxide, into the atmosphere which react 
with rainwater, causing it to become more acidic. Acid rain is a serious problem locally in many 
areas of the United States, but the biggest problem is in the Northeast. 

The massive transport of oil around the globe sometimes results in accidents. The impacts of oil 
spills include contamination of coastal and marine ecosystems as well as human health problems. 

Solar heating reduces consumption of fossils fuels that would otherwise be used. Photovoltaic 
(PV) cells convert solar energy into electricity. This saves stocks of the fossil fuels and eliminates 
the air pollution and climate change gas emission associated with burning those fuels.

Through the use of wind turbines, wind power can be used to generate electricity for communities, 
or it can be used on a smaller scale to meet part or all of the electricity needs of a household.

Mineral Resources 

The waters of the ocean contain staggering quantities of many chemical elements, but the 
concentrations are for the most part extremely small. For most of these chemical elements the 
costs of extraction make it impractical to use them as mineral resources. 

Almost all of Earth’s mineral resources are located on the continents. Only a very tiny fraction of 
the rocks of a continent are ores. 
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Orogenic belts are areas where igneous activity has led to deposition of various kinds of ores in 
certain places. The products of hydrothermal activity include mineral deposits precipitated from 
hot aqueous solutions.

The two most-used metals are iron and aluminum. Almost all iron ore comes from special 
sedimentary rocks, very rich in iron minerals. They were deposited in the oceans about two 
billion years ago. Aluminum ore, called bauxite, consists of aluminum oxides that are formed 
when rocks containing aluminum are weathered at Earth’s surface in warm and humid climates. 

Countries that have large areas of very old continental rocks are especially rich in mineral resources. 

There are two main ways to get minerals out of the ground: surface mining and underground 
mining. The method used depends on the location, size, depth, and grade (quality) of the ore. 
Both surface mining and underground mining require planning and money to ensure that the ore 
is removed in the most cost-effective, safe, and environmentally sound way possible.

Water Resources

Most cities and towns that use rivers for water supply take out only a small fraction of the 
river discharge. In some places, however, the demand for river water is so great that the natural 
discharge of the river is greatly decreased.

In most rivers, water flow is too variable from season to season to be a reliable direct source 
of water supply. Most surface-water supplies are from large lakes or artificial reservoirs, which 
fluctuate less from season to season or from year to year.

Dams create reservoirs that provide a water source. But, the reservoirs displace wildlife and 
people, and they cover cropland. Dams can disrupt the natural migration of fish. The sediment 
carried by a river is deposited in the reservoir behind the dam. Over time, the reservoir slowly 
fills up with sediment, leaving less room for water.

Groundwater for water supply is pumped from porous material below the surface. An aquifer 
is any body of sediment or rock that has sufficient size and sufficiently high porosity and 
permeability to provide an adequate supply of water from wells. Pumping of groundwater for 
water supply can upset the long-term balance of a groundwater system.

In areas where water use is greater than local supplies water must be brought in from distant areas 
where water is abundant. Desalination is used in some arid countries that are located near the ocean.

A water budget is an accounting of the sources of water supply and water demand, and of how 
the supply is divided among the various uses that make up the demand. 

Irrigation is the largest single use of fresh water in the United States. The domestic use of water 
accounts for only about 6.24 percent of daily freshwater use. 

Conservation is a way for a community to stretch its water supplies further without having to 
develop new supplies. 

Both surface water and groundwater can become polluted. Surface water generally contains a 
greater variety of pollutants, from a greater variety of sources. Polluted groundwater may contain 
fewer kinds of pollutants, but there may be a larger amount of each pollutant than in a typical 
surface-water supply. 

Organic pollutants include sewage, livestock wastes, and pathogenic (disease-causing) 
microorganisms. Non-organic pollutants include nutrients in fertilizers (mainly nitrates and 
phosphates), industrial and commercial chemicals, road salts, agricultural pesticides, acidic 
mining wastes, waste heat, and radioactive waste.

Municipal water-treatment plants treat wastewater to produce water that is safe for drinking 
and does not have an objectionable taste, smell, or appearance. 
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